Cyclic nucleotide phosphodiesterase. Partial purification and characterization of a high affinity enzyme activity from human lung tissue.
Part of the soluble cyclic nucleotide phosphodiesterase activity of crude human lung tissue can be attributed to a thermosensitive (37 degrees) enzyme with a high apparent affinity for both adenosine 3':5'-monophosphate (cyclic AMP) and guanosine 3':5'-monophosphate (cyclic GMP). The enzyme can be partially purified by DEAE-Sephadex chromatography. In the presence of 0.1 mM EDTA or ethylene glycol bis(beta-aminoethyl ether)N,N'-tetraacetic acid (EGTA), it is eluted from the column immediately before a cyclic GMP-specific phosphodiesterase, but in the presence of 0.2 mM Ca2+, the elution follows that of the cyclic GMP-specific enzyme. The two forms of the nonspecific phosphodiesterase activity are referred to as DEAD-Sephadex Fractions Ia and Ic, respectively. Their apparent molecular weights, recorded at gel filtration, vary with different preparations from 230,000 to 150,000. Occasionally, corresponding recordings for main peaks of activity also cluster round the values 120,000, 105,000, and 78,000. The enzymatic properties of Fractions Ia and Ic closely resemble each other. The enzyme activity is blocked by EDTA, partially inhibited in the presence of 1,10-phenanthroline, but only slightly affected by EGTA. The inhibitory effect of EDTA can be overcome by Mg2+ and Mn2+ and that of 1,10-phenanthroline, in part, by Zn2+; this cation in itself is inhibitory at millimolar concentrations. With submicromolar substrate concentrations, the activity of either fraction obeys linear kinetics displaying an apparent Km of approximately 0.4 micron for both substrates. Reciprocal inhibition experiments suggest that hydrolysis of both cyclic AMP and cyclic GMP is performed by the same active site. Examination of the activity using extended substrate concentration ranges indicates nonlinear kinetics; Hill plots of such data also show nonlinear curvature. The activity is inhibited by micromolar concentrations of inosine 3':5'-monophosphate (cyclic IMP), 3-isobutyl-1-methylxanthine, papervine, and some antiallergic agents. Theophylline and disodium cromoglycate are less potent inhibitors. Inhibition of activity by Lubrol PX follows a biphasic dose response curve. The activity of Fraction Ia can be enhanced 2- to 3-fold by a Ca2+-dependent activator prepared from lung tissue, whose action is counteracted by chlorpromazine, and by lysophosphatidylcholine. It is initially enhanced but subsequently decreased at exposure to trypsin. Fraction Ic is less prone to activation by these agents. The results indicate that the present activity represents an enzyme form that differs from three previously described phosphodiesterases of human lung tissue. It is apparently related to, but also shows distinct differences from the Ca2+-dependent enzyme(s) of brain and heart tissue.